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Tonight’s AgendaTonight’s Agenda

•• Summary of Last MeetingSummary of Last Meeting

•• Introduction to Level of Service and Program Introduction to Level of Service and Program 
 EvaluationEvaluation

•• Alternative Levels of Service and BenefitsAlternative Levels of Service and Benefits

•• Discussion SessionDiscussion Session



NPDES Phase II Program’s 
 “Six Minimum Measures”

 

NPDES Phase II Program’s 
 “Six Minimum Measures”

1.1.
 

Public Education and OutreachPublic Education and Outreach

2.2.
 

Public Involvement and ParticipationPublic Involvement and Participation

3.3.
 

Illegal Discharge Detection and EliminationIllegal Discharge Detection and Elimination

4.4.
 

Construction Site Runoff ControlsConstruction Site Runoff Controls

5.5.
 

PostPost‐‐Construction Site Runoff ControlsConstruction Site Runoff Controls

6.6.
 

Pollution Prevention for Municipal OperationsPollution Prevention for Municipal Operations

The Phase II Rules apply to 100 stormwaterThe Phase II Rules apply to 100 stormwater 
system operators in Virginiasystem operators in Virginia



Four Functional Service Areas of 
 Stormwater Management

 

Four Functional Service Areas of 
 Stormwater Management

PROGRAM MANAGEMENTPROGRAM MANAGEMENT REGULATORY COMPLIANCEREGULATORY COMPLIANCE

OPERATIONS ANDOPERATIONS AND

 MAINTENANCEMAINTENANCE
CAPITAL IMPROVEMENTCAPITAL IMPROVEMENT

 PROJECTS (CIP)PROJECTS (CIP)

Master planningMaster planning

Complaint responseComplaint response

Development reviewDevelopment review

Construction and postConstruction and post‐‐
construction controlsconstruction controls

Public educationPublic education

BMP Inspection/MaintenanceBMP Inspection/Maintenance

Storm sewer cleaningStorm sewer cleaning

Culvert cleaning and repairCulvert cleaning and repair

Storm System Upgrades & Storm System Upgrades & 
ReplacementReplacement

Stream restorationStream restoration



Summary of Estimated Annual Program Cost for 
 Stormwater Management (based on FY11)
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Future Levels of Service 
 Driven by Gap Analysis

 

Future Levels of Service 
 Driven by Gap Analysis

Planning &Planning &
ManagementManagement

Future Future 
ProgramProgram

InfrastructureInfrastructure
O&MO&M

NPDES II NPDES II 
RegulatoryRegulatory
ComplianceCompliance

CapitalCapital
ImprovementsImprovements

Current Current 
Program Program 

LEVELS OF SERVICE ANALYSISLEVELS OF SERVICE ANALYSIS



SWAC Process and ScheduleSWAC Process and Schedule
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How is Level of Service Defined for Other 
 Infrastructure?

 

How is Level of Service Defined for Other 
 Infrastructure?

Public Schools

Solid Waste

Water

WastewaterWastewater

Transportation



How is Level of Service (LOS) Defined?How is Level of Service (LOS) Defined?

Customer
Expectations
CustomerCustomer

ExpectationsExpectations
Regulatory

Requirements
RegulatoryRegulatory

RequirementsRequirements

LOSLOSLOS

•• Technically Feasible and ReliableTechnically Feasible and Reliable

•• MaintainableMaintainable

•• Socially and Politically AcceptableSocially and Politically Acceptable

•• Environmentally AcceptableEnvironmentally Acceptable

•• Economically ViableEconomically Viable

•• Financially AffordableFinancially Affordable



How is Level of Service (LOS) Defined for 
 Stormwater?

 

How is Level of Service (LOS) Defined for 
 Stormwater?

•• ErosionErosion

•• Water QualityWater Quality

•• Flood protectionFlood protection

•• SafetySafety

•• AestheticsAesthetics

Customer
Expectations
CustomerCustomer

ExpectationsExpectations
Regulatory

Requirements
RegulatoryRegulatory

RequirementsRequirements

LOSLOSLOS

Important QuestionsImportant Questions
Regarding StormwaterRegarding Stormwater

Level of ServiceLevel of Service

1.1.

 

CitizensCitizens’’

 

choice, but choice, but 

 
how much $$?how much $$?

2.2.

 

Regulations define Regulations define 

 
the minimum, but the minimum, but 

 
should we do more?should we do more?

•• VPDES RulesVPDES Rules

•• VA Impaired VA Impaired 

 WatersWaters

•• TMDLsTMDLs

•• FEMA FloodplainFEMA Floodplain



Level of Service Represents the City’s Ability to 
 Meet Needs Pro‐actively and Effectively

 

Level of Service Represents the City’s Ability to 
 Meet Needs Pro‐actively and Effectively

Proactive

Level 
of 

Service

Reactive

Program 
Management

Regulatory 
Compliance

Operations 
& 

Maintenance
Capital 

Improvements

Cost 
of 

Service



Level of Service Matrix is Used to Evaluate City 
 Services and to Perform Gap Analysis
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Level of Service Evaluation: 
 Program Management

 

Level of Service Evaluation: 
 Program Management

• Responsive to citizen 

 complaints/issues

• Staff well trained and well 

 versed in rules/regulations

• Knowledgeable in‐house 

 staff for plan review and 

 inspections

• Lack of system‐wide planning 

 to identify current / future 

 issues or needs

• Limited information on the 

 condition and extent of the 

 storm drainage infrastructure 

 system

• Decentralized organizational 

 structure

Level of Service = 2Level of Service = 2

Program AssetsProgram Assets Program DeficienciesProgram Deficiencies



Level of Service Evaluation: 
 Regulatory Compliance

 

Level of Service Evaluation: 
 Regulatory Compliance

• Designated engineer for 

 NPDES compliance

• All required ordinances in 

 place

• No violations for NPDES 

 compliance activities

• Current resources operating 

 at capacity with limited 

 ability to address pending 

 regulations

• Multiple impaired waters 

 throughout City

Level of Service = 3Level of Service = 3

Program AssetsProgram Assets Program DeficienciesProgram Deficiencies



Level of Service Evaluation: 
 Operation and Maintenance
 

Level of Service Evaluation: 
 Operation and Maintenance

• Routine inspection and 

 maintenance of known 

 problem areas

• Routine street sweeping 

 program

• Routine maintenance of 

 City‐owned BMPs

• Regular maintenance 

 performed on small % of 

 stormwater system

• Limited information on the 

 condition and location of 

 aging infrastructure

• Lack of dedicated resources 

 to perform routine 

 maintenance activities

Level of Service = 3Level of Service = 3

Program AssetsProgram Assets Program DeficienciesProgram Deficiencies



Level of Service Evaluation: 
 Capital Improvements

 

Level of Service Evaluation: 
 Capital Improvements

• Annual allocation of 

 General Fund dollars for 

 small and emergency 

 projects

• Effectively leverage other 

 City programs to construct 

 new infrastructure

• Minimal capacity to address 

 backlog of existing projects

• Overall system needs 

 (present & future) are 

 unknown

Level of Service = 2Level of Service = 2

Program AssetsProgram Assets Program DeficienciesProgram Deficiencies



Level of Service Evaluation: SummaryLevel of Service Evaluation: Summary

Estimated Average Annual Stormwater Program Cost = $2,322,000Estimated Average Annual Stormwater Program Cost = $2,322,000
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 EvaluationEvaluation
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How Can the City Improve Its Level of Service 
 for Stormwater Management?

 

How Can the City Improve Its Level of Service 
 for Stormwater Management?

•• Increase knowledge of systemIncrease knowledge of system
 

with inventory, with inventory, 
 condition assessment, and master planningcondition assessment, and master planning

•• ProPro‐‐actively implement programs actively implement programs to address to address 
 pending stormwater regulationspending stormwater regulations

•• Routine and preventative maintenanceRoutine and preventative maintenance
 

of the of the 
 stormwater collection and conveyance systemstormwater collection and conveyance system

•• Identify and prioritize capital improvementsIdentify and prioritize capital improvements
 based on projected needs and goals for based on projected needs and goals for 

 stormwater level of servicestormwater level of service



Program Management LOS OptionsProgram Management LOS Options



There Are Tools To Predict Capacity Needs for 
 Stormwater

 

There Are Tools To Predict Capacity Needs for 
 Stormwater



Studies Can Accurately Identify Stormwater 
 Issues

 

Studies Can Accurately Identify Stormwater 
 Issues

Culvert EvaluationCulvert Evaluation



Models Can Be Used to
 Predict Limit of Floodplains

 

Models Can Be Used to
 Predict Limit of Floodplains

2008 Flood Insurance 
Rate Maps

1978 Flood Insurance 
Rate Maps



General Costs for Master Plan DevelopmentGeneral Costs for Master Plan Development

•• Components:Components:
–– Field data collectionField data collection

–– Existing and future conditionsExisting and future conditions

–– Hydrologic / Hydraulic modelingHydrologic / Hydraulic modeling

–– Meet Regulatory Mandates (Chesapeake Bay TMDL)Meet Regulatory Mandates (Chesapeake Bay TMDL)

–– Alternatives analysisAlternatives analysis

–– Recommendations Recommendations 

Study Costs (Raleigh Historical Data) –

Average Cost = $20K to $40K per square mile



Characteristics/Benefits of Levels of Service 
 for Program Management

 

Characteristics/Benefits of Levels of Service Characteristics/Benefits of Levels of Service 
 for Program Managementfor Program Management

Level

 of Service
Characteristics Benefits

5
Continuously Updated Planning 

 Documents
Potential Problems are 

 Anticipated and Mitigated

4 Planning Leads to List of Priorities
Most Problems are 

 Anticipated and Eliminated

3
Priorities Set Based on Complaints 

 and “Educated Guesses”
Stormwater Impacts 

 Addressed Reactively

2
Regulatory Planning and Minimal 

 CIP Implementation
Satisfy Current Permit 

 Requirements



Regulatory Compliance LOS OptionsRegulatory Compliance LOS Options



Compliance Language in City’s NPDES PermitCompliance Language in City’s NPDES Permit

The failure to provide adequate program 
 funding, staffing or equipment maintenance 

 shall not be an acceptable explanation for 
 failure to meet permit conditions.

 

The failure to provide adequate program 
 funding, staffing or equipment maintenance 

 shall not be an acceptable explanation for 
 failure to meet permit conditions.

4VAC50‐60‐1220. of NPDES General Permit



City of Lynchburg Screening Level Estimate of 
 Stormwater Retrofit Cost for Bay TMDL

 

City of Lynchburg Screening Level Estimate of 
 Stormwater Retrofit Cost for Bay TMDL

•• Performed literature Performed literature 
 search to identify search to identify 

 potential retrofit costs potential retrofit costs 
 based on impervious areabased on impervious area

•• Estimated $800K to Estimated $800K to 
 $1.7M annually for $1.7M annually for 
 various scenariosvarious scenarios

•• Annual O&M cost is Annual O&M cost is 
 estimated at 5% of estimated at 5% of 

 capital costscapital costs

Sources:  VAMSA/Aqua Law via Malcolm Pirnie, Inc. & EPA



Total Nutrient
Load

Recommended 

 
BMP

Modifications

Total Facility
Costs

Total Nutrient
Reduction

Total Nutrient
Load to 

 
Stream

Total Tributary 

 
Area

Roadmap: Evaluation Process for Nutrient 
 TMDL Compliance

 

Roadmap: Evaluation Process for Nutrient 
 TMDL Compliance



Pending Chesapeake Bay TMDLPending Chesapeake Bay TMDL

For Non-compliance

Source: EPA & VA DCR/DEQ



Pending Other Regulatory Driven 
 Stormwater Activities

 

Pending Other Regulatory Driven 
 Stormwater Activities

•• Increased enforcement action related to Increased enforcement action related to 
 ensuring BMP maintenanceensuring BMP maintenance

•• Expanded requirements for local Expanded requirements for local 
 implementation programimplementation program

•• Requirements for monitoring and Requirements for monitoring and 
 maintenancemaintenance

•• BMP RetroBMP Retro‐‐fitsfits



Operation and Maintenance LOS OptionsOperation and Maintenance LOS Options



Current Operation & Maintenance ServicesCurrent Operation & Maintenance Services

Infrastructure Infrastructure 
Cleaning & RepairCleaning & Repair

Pond MaintenancePond Maintenance

Ditch RepairDitch Repair

Service Area = 50 sq. mi.

900+ lane miles of roadway

30+ miles of storm sewer

4,200+ storm inlets

10+ miles of culverts



Considerations to Increase the Level of Service 
 for Operations and Maintenance

 

Considerations to Increase the Level of Service 
 for Operations and Maintenance

•• Organize Program to ProOrganize Program to Pro‐‐Actively Actively 
 Maintain the SystemMaintain the System

–– Complete the stormwater system Complete the stormwater system 

 inventory inventory 

–– Perform a condition assessment Perform a condition assessment 

 survey of system (complete a survey of system (complete a 

 portion annually)portion annually)

–– Systematically CCTV chronic  Systematically CCTV chronic  

 problem areasproblem areas

–– Systematically clean and flush Systematically clean and flush 

 problem areas on a priority basisproblem areas on a priority basis



Benefits of a Comprehensive Maintenance and 
 Asset Management Program

 

Benefits of a Comprehensive Maintenance and 
 Asset Management Program

•• Reduction of pollutantsReduction of pollutants
 entering streamsentering streams

•• Achieve design life ofAchieve design life of
 facility (assets)facility (assets)

•• Reduced cost of repair and Reduced cost of repair and 
 unplanned expensesunplanned expenses

•• Reduced incidents of Reduced incidents of 
 erosion, nuisance flooding, erosion, nuisance flooding, 

 etc.etc.
•• Improved citizen serviceImproved citizen service



Capital Improvement Projects LOS OptionsCapital Improvement Projects LOS Options



Capital Project ExpendituresCapital Project Expenditures



Capital Improvement Program OptionsCapital Improvement Program Options

•• Provide adequate funding to implement retrofit Provide adequate funding to implement retrofit 
 projects to meet the 2projects to meet the 2‐‐yr Chesapeake Bay TMDL yr Chesapeake Bay TMDL 
 milestonesmilestones

•• Augment existing CIP needs with results of master Augment existing CIP needs with results of master 
 planning and/or condition assessment effortsplanning and/or condition assessment efforts

•• Establish parameters for prioritizing CIP needsEstablish parameters for prioritizing CIP needs

•• Optional:  Establish a fund/program to share costs Optional:  Establish a fund/program to share costs 
 with private property owners for stormwater with private property owners for stormwater 

 maintenance/improvementsmaintenance/improvements



Characteristics/Benefits of Levels of Service for 
 Capital Improvement Program 

 

Characteristics/Benefits of Levels of Service for 
 Capital Improvement Program 

Level

 of Service
Characteristics Benefits

5
Priorities Clear and Funding 

 in Place
Problems are Mitigated 

 Proactively (no backlog)

4
Planned and Prioritized List 

 of CIP Projects
Problems are Mitigated 

 Systematically (by schedule)

3
Regular Budget in Place for 

 Annual Projects
Short‐term Project Needs 

 Addressed

2 Critical Needs Only Reactive Problem Solving



Future Level of Service Cost SummaryFuture Level of Service Cost Summary

Level of 
Service Program Management Regulatory Compliance Operation and Maintenance Capital Improvement Projects Total Program Cost

$$$$$ $$$$$ $$$$$ $$$$$

Comprehensive Planning &
Full Implementation Capabilities Exemplary Permit Compliance Fully Preventative/

100% Routine
Prioritized /

Fully-Funded

$$$$ $$$$ $$$$ $$$$

Pro-Active Planning &
Systematic CIP

Implementation Capabilities
Pro-Active Permit Compliance Mixture of Routine and Inspection 

Based
Phased Implementation /

Allocated Budgets

$$$ $467,000 + $$$ $959,000 $$$

Priority Planning &
Partial CIP

Implementation Capabilities

Minimum Permit Compliance
Resources at Capacity

Limited Routine Activities
Lack of Dedicated Resources

Complaint, Inspection-Based / 
Moderate Budget

$342,000 N/A N/A $554,000

Well-Trained, In-House Staff
Minimal Long Range Planning --- --- Critical Needs Only / 

Minimum Budget

5

4

3

Existing
LOS
(2.5)

$$$$$

$$$$

$$$

$2,322,000

Level of 
Service Program Management Regulatory Compliance Operation and Maintenance Capital Improvement Projects Total Program Cost

$$$$$ $$$$$ $$$$$ $$$$$

Comprehensive Planning &
Full Implementation Capabilities Exemplary Permit Compliance Fully Preventative/

100% Routine
Prioritized /

Fully-Funded

$$$$ $$$$ $$$$ $$$$

Pro-Active Planning &
Systematic CIP

Implementation Capabilities
Pro-Active Permit Compliance Mixture of Routine and Inspection 

Based
Phased Implementation /

Allocated Budgets

$$$ $467,000 + $$$ $959,000 $$$

Priority Planning &
Partial CIP

Implementation Capabilities

Minimum Permit Compliance
Resources at Capacity

Limited Routine Activities
Lack of Dedicated Resources

Complaint, Inspection-Based / 
Moderate Budget

$342,000 N/A N/A $554,000

Well-Trained, In-House Staff
Minimal Long Range Planning --- --- Critical Needs Only / 

Minimum Budget

5

4

3

Existing
LOS
(2.5)

$$$$$

$$$$

$$$

$2,322,0002

• Existing Level of Service approximately 2.5

• Future Level of Service planned for Next Meeting
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•• Summary of Last MeetingSummary of Last Meeting

•• Introduction to Level of Service and Program Introduction to Level of Service and Program 
 EvaluationEvaluation
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•• Discussion SessionDiscussion Session



Questions to Consider…Questions to Consider…

•• What are your thoughts on the CityWhat are your thoughts on the City’’s s 
 current level of service for stormwater current level of service for stormwater 

 management?management?

•• Does there appear to be a need to consider Does there appear to be a need to consider 
 a higher level of service for customers?a higher level of service for customers?

•• What programs and activities discussed What programs and activities discussed 
 tonight should be priorities for the City?tonight should be priorities for the City?



Group Discussion on
Level of Service

Group Discussion onGroup Discussion on
Level of ServiceLevel of Service



Next MeetingNext Meeting

•• TopicsTopics
–– Costs for Alternative Levels of Service & Costs for Alternative Levels of Service & 

 Regulatory ComplianceRegulatory Compliance

–– Stormwater Program Funding OptionsStormwater Program Funding Options

•• Time and LocationTime and Location
–– Thursday, September 16, 2010 (6pm to 8pm)Thursday, September 16, 2010 (6pm to 8pm)

–– Location: James River Conference CenterLocation: James River Conference Center



Stormwater Advisory CommitteeStormwater Advisory Committee

QUESTIONS?QUESTIONS?
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